The first TTF cryostat has been tested in June 1997 and monitored to study the deformations produced during the cool-down procedure. A numerical study of the thermal shields of the cryostat has been carried out with finite element analysis simulations. The results allowed to understand the effect of the cooldown on the TTF cryostat.
THE FIRST TTF CRYOSTAT INSTALLED AT DESY
The behavior of the aluminum shields of the first TTF 1 cryostat during cooldown has not been taken into detailed account up to now. Even if the entire cooldown procedure will be extremely slow, large thermal gradients in the structure could, in principle, lead to undesirable thermal displacements or intolerable stresses. In this section we show results of coupled thermal/mechanical ANSYS 2 simulations for the two shields (70 K and 4 K) of the TTF cryostats in the case of a fast cooldown, i.e. with the cooling pipe brought immediately at their final operating temperature. This is the worst situation from a mechanical point of view, so in the case of a slower cooldown procedure these results guarantee a safe cryostat operation. The two shields, including the copper braids responsible for heat conduction to the He pipes, has been modeled in a transient ANSYS analysis, using shell elements. 
THE FEM MODELS FOR THE TWO SHIELDS
The FEM models for the two shields have been originated from the INFN drawings number 03.03.00 (70 K shield) and 03.01.00 (4 K shield). Longitudinally, only half of the screens has been modeled, for a total length of 5891 mm. Due to the relative length of the shields with respect to their thickness, shell elements have been used for the finite element analysis of the shield structure. The longitudinal positions of the heat conducting copper braids have been approximated with respect to the original CAD drawing, to allow for a mesh with a regular longitudinal step size of 6 em. The difference of the actual braid positions with respect to the FEM model has been always kept smaller than 3 em. Figure I shows the FEM model of the external 70 K screen.
The copper braids have been modeled in the transient thermal analysis as a series of 3D thermal links between the shield surface and the He pipes. On the He pipe surface a convective load has been applied, in contact with a fixed temperature (70 K or 4 K) bulk fluid. No temperature variation of the fluid in the pipes have been taken into account.
Radiation effects have been included in the FEM model. The outer 70 K shield experiences the thermal radiation of a room temperature environment at 300 K. Thermal losses to the inner 4 K shields have been neglected. The inner 4 K shield experiences the thermal radiation produced by the outer shield, during its cooldown. The thermal losses to the inner 2 K cavity vessel have been neglected. To take into account the effect of the super-insulation blankets a proper surface emissivity has been employed. This effective emissivity has been evaluated from the estimates of the steady state thermal load on the two shields after the cool down: 0.9 W/m 2 for the 70 K shield and 0. 1 W 1m 2 for the 4 K shield.
MATERIAL PROPERTIES AT CRYOGENIC CONDITIONS AND ASSUMPTIONS OF THE SIMULATIONS
The FEM model uses two different materials types for the thermal analysis: the aluminum alloy (6082) of the shields and the copper (ETP copper) used for the braids. Temperature-dependent material properties have been used for thermal conductivity,
